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Summary

REL 2009-No. 071

Analyzing performance by grade 10

Hispanic high school students on the
Massachusetts state assessment

The report examines Hispanic high school
students’ performance on the Massa-
chusetts Comprehensive Assessment
System tests in English language arts and
mathematics over 2002/03-2005/06. It
compares the scores of grade 10 Hispanic
and non-Hispanic students and uses
multilevel regressions to examine asso-
ciations between the Hispanic students’
scores and student- and school-level
characteristics.

Massachusetts policymakers have been con-
cerned about the consistently lower scores of
Hispanic students compared with students in
other subgroups on the state assessment—the
Massachusetts Comprehensive Assessment
System (MCAS) tests. To better understand
Hispanic student characteristics and achieve-
ment patterns, the Massachusetts Department
of Elementary and Secondary Education asked
the Regional Educational Laboratory North-
east and Islands to analyze the performance
of Hispanic students on the MCAS tests in
English language arts and mathematics in
high school.

Two research questions drove this study:
« How did the performance of grade 10

Hispanic students on the MCAS English
language arts and mathematics tests over

2002/03-2005/06 compare with that of
grade 10 non-Hispanic students?

« Among grade 10 Hispanic students, which
student- and school-level characteristics
were associated with performance on the
MCAS English language arts and math-
ematics tests over 2002/03-2005/06¢

Descriptive analyses and t-tests were con-
ducted to examine MCAS test performance for
grade 10 Hispanic and non-Hispanic students
in Massachusetts. Multilevel regression mod-
eling was then used to analyze associations
between Hispanic student MCAS achievement
and student- and school-level characteristics.
A different cohort of grade 10 Hispanic stu-
dents was assessed for each school year.

For the multilevel regressions the Office of
Strategic Planning, Research, and Evaluation
of the Massachusetts Department of Elemen-
tary and Secondary Education provided
student-level MCAS test performance data and
background data for all grade 10 Hispanic stu-
dents in Massachusetts over 2002/03-2005/06.
Publicly available school-level performance
and background data on all high schools in
Massachusetts for the same period were ac-
cessed through the Massachusetts Department
of Elementary and Secondary Education web
site (profiles.doe.mass.edu) and the Common
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Core of Data of the U.S. Department of Educa-
tion, National Center for Education Statistics
(2006).

In each school year from 2002/03 through
2005/06 grade 10 Hispanic students scored
significantly lower on the MCAS English
language arts and mathematics tests than did
grade 10 non-Hispanic students. However, the
average scores for grade 10 Hispanic students
in Massachusetts did increase over time by a
statistically significant amount in both content
areas—a trend that has helped narrow this
performance gap.

The data for grade 10 Hispanic students were
analyzed using multilevel regressions to deter-
mine which student- and school-level variables
showed a statistically significant relationship
with student performance on the MCAS test
over 2002/03-2005/06. For each school year
statistically significant associations were found
between several student-level variables and
MCAS test scores:

« Female Hispanic students scored signifi-
cantly higher on the English language arts
test than did male Hispanic students. Male
Hispanic students scored significantly
higher on the mathematics test than did
female Hispanic students.

 Hispanic students who were from low-
income households, in special education,
or limited English proficient or formerly
limited English proficient—categorized
as English proficient in the previous two
years—scored significantly lower on both
the English language arts and mathemat-
ics tests than did students without those
characteristics. (These associations mirror

those typically reported in research on
academic achievement for all racial/ethnic

groups.)

« Hispanic students from Caribbean coun-
tries, Central American countries, and
Mexico scored significantly lower on the
English language arts test than did U.S.-
born Hispanic students. Hispanic students
from South American countries other
than Brazil scored significantly higher on
the mathematics test than did U.S.-born
Hispanic students.

For each year from 2002/03 through 2005/06 a
statistically significant association was found
between MCAS test performance and only one
school-level variable:

« Hispanic students in schools with higher
attendance rates scored significantly
higher on both the English language arts
and mathematics tests than did Hispanic
students in schools with lower attendance
rates, all other variables held constant.

The study has several limitations, four of
them especially important. The multilevel
regressions describe statistical associations
rather than causal relationships between
student- and school-level characteristics
and Hispanic students’ MCAS test scores.
The large share of data excluded from the
analyses—most of it missing data—might
have biased the findings, since excluded
students appear to have lower achievement
than included students. Many variables that
could help to explain differences in academic
achievement patterns for Hispanic students
were not analyzed. And the analyses do not
account for possible associations between



Hispanic students’ test scores from 2002/03
through 2005/06 and a change in federal test-
ing policy in February 2004.

To better understand the academic achieve-
ment of Hispanic high school students,
further research is suggested. Such re-
search should examine additional statistical

SUMMARY iii

relationships—both among various demo-
graphic and student- and school-level char-
acteristics (some of which this study did not
consider) and between certain characteristics
and the MCAS test scores of Hispanic and
non-Hispanic students.

June 2009
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WHY THIS STUDY? 1

WHY THIS STUDY?

The report examines

Hispanic high
7 achievement patterns in their state. Scores on the
SC h o0 I St u d en ts Massachusetts Comprehensive Assessment System

p e rfo rmance on (MCAS) tests have consistently revealed a gap

in performance between Hispanic students and
students from other subgroups, a gap correspond-

t h e M assac h u setts ing to national trends. Yet studies that look closely

CO 11] p re h ens ive at achievement in the national Hispanic student
population are rare, and no previous analyses

A ssessme nt Syste m of Massachusetts data have been done for this

. . subgroup.

tests in English
To reveal achievement patterns for the diverse

Ia n g u a g e a rts a n d group of Hispanic students in Massachusetts

and to inform policy and program decisions, the

m at h em at ICS over Massachusetts Deputy Commissioner of Educa-
tion and staff at the Massachusetts Department of

2 0 02 / 03 _2 0 0 5/ 0 6 o Elementary and Secondary Education asked the

Regional Educational Laboratory Northeast and

It com pa res t h e Islands to analyze the scores of grade 10 Hispanic

students on MCAS tests in English language arts
scores Of g rad e 1 0 and mathematics over 2002/03-2005/06. The
1 H department wished to I bout iati
H ISpan Te and non- epartment wished to learn about associations

between the scores and school- and student-level

H i s p a n ic st u d e nt S characteristics, such as school attendance rate,

English proficiency status, country of origin, first

an d uses mu Iti Ieve I language, and school attended. (See appendix A

) on the characteristics identified in research on

reg ressions Hispanic student academic achievement.)

to examinhe The report compares the MCAS test performance

" " of grade 10 Hispanic students with that of grade

associations 10 non-Hispanic students over 2002/03-2005/06,
looking at both English language arts and mathe-

bétwee n t h e matics. Multilevel regressions are used to examine

H o o d 7 relationships between Hispanic students’ MCAS

IS pa nic Stu e nts test performance and student- and school-level

characteristics. (Key terms, including Hispanic

scores and StUdent student, are defined in box 1.)

and school-level

characteristics.

Massachusetts policymakers recently expressed
a desire to better understand Hispanic student

Two research questions drove the study:

«  How did the performance of grade 10 His-
panic students on the MCAS English language




ANALYZING PERFORMANCE BY HISPANIC HIGH SCHOOL STUDENTS ON THE MASSACHUSETTS STATE ASSESSMENT

BOX 1
Definitions of key terms

Limited English proficient student. A
student with a first or native lan-
guage other than English and who
is incapable of performing ordinary
classwork in English.

Hispanic student. A student who
identifies his or her culture or origin
as Central American, Cuban, Mexi-
can, Puerto Rican, South American,
or other Spanish culture or origin.

A Hispanic student can come from a
non-Spanish-speaking country. (This
definition, at www.doe.mass.edu/in-
foservices/data/guides/race_faq.html,
is identical to that used by the U.S.
Census Bureau, at www.census.gov/
population/www/socdemo/hispanic/
hispdef.html. Differences in report-
ing data on Hispanic students for
2006 and prior years are discussed in
appendix A. For information on how
the Massachusetts Department of
Elementary and Secondary Education
categorizes Hispanic students, see
appendix B.)

Low income. Low income is de-
fined as meeting any one of three
criteria—eligible for free or reduced-
price lunch, receiving Transitional
Aid to Needy Families benefits, or
eligible for food stamps. The infor-
mation is collected from students

by the Massachusetts Department
of Elementary and Secondary
Education.

Multilevel regression modeling. A
set of regression-based procedures
used to analyze data with a nested
or hierarchical structure (such as
students nested within schools).

Multilevel regression modeling ac-
counts for correlated errors among
individuals, allows the relation-
ship between independent and
dependent variables to vary across
groups, and allows individual and
group characteristics to be included
in predictive models of individual
outcomes.

Non-Hispanic student. Any student
not self-identified as Hispanic.

Performance level. The degree to
which a student shows mastery of
state standards as measured by the
Massachusetts Comprehensive As-
sessment System (MCAS) tests. The
four levels, based on scale scores, are
warning, needs improvement, profi-
cient, and advanced. The minimum
scale score needed for each profi-
ciency level varies by year (see table
B6 in appendix B).

Raw score. A student’s total score
across all items for each MCAS test,
without scaling. Possible raw score
ranges vary by test and year. (For an
explanation of how raw scores were
used, see appendix B.)

Scale score. An MCAS raw score
converted to a common scale through
a standard-setting process, MCAS
scale scores are the minimum scores
for partial, solid, and sophisticated
understanding of curriculum frame-
works for any grade content stan-
dard (Massachusetts Department of
Elementary and Secondary Education
2003). The scale for grade 10 MCAS
scores ranges from 200 to 280. (See
tables B4 and B5 in appendix B for
conversion charts for raw to scale
scores.)

School. A Massachusetts school
with publicly available school-level
data on the Massachusetts Depart-
ment of Elementary and Second-
ary Education web site. (The web
site did not have school-level data
for designated special education
schools so they are excluded from
the samples.)

School-level characteristics. These
variables—such as dropout rate and
percentage of students from low-
income families—are defined in
appendix B.

Standard deviation. This is a mea-
sure of how widely or narrowly data
are dispersed around the mean for
the distribution. A student’s test
score can be described in terms of
standard deviation units by sub-
tracting the mean from the student’s
score and dividing that figure by the
standard deviation.

Standard error. This is a measure of
the amount of error between a statis-
tic estimated from a sample and the
true value for the population.

Student. A student is a grade 10
Massachusetts student for whom
two types of data are available:
MCAS test performance data for
English language arts and math-
ematics and corresponding school-
level data.

Student-level characteristics. These
variables—for example, first lan-
guage and low-income status—are
defined in appendix B.

Variance. Variance is the squared
standard deviation.



HOW DID PERFORMANCE BY HISPANIC STUDENTS COMPARE WITH PERFORMANCE BY NON-HISPANIC STUDENTS? 3

arts and mathematics tests over 2002/03—
2005/06 compare with that of grade 10 non-
Hispanic students?

«  Among grade 10 Hispanic students, which
student- and school-level characteristics were
associated with performance on the MCAS
English language arts and mathematics tests
over 2002/03-2005/06?

The study methods are summarized in box 2.

A large percentage of data were removed before
the final analyses. (The datasets are described
in appendix B. The data removal procedures are
described in appendix C.)

I ——
HOW DID PERFORMANCE BY GRADE 10 HISPANIC

STUDENTS ON THE STATE ASSESSMENT OVER
2002/03-2005/06 COMPARE WITH PERFORMANCE
BY GRADE 10 NON-HISPANIC STUDENTS?

To answer the first research question, scale scores
(based on mean raw scores) for Hispanic and
non-Hispanic students were examined to find
variations in the performance gap between them
over 2002/03-2005/06 (see box 3 for a summary
of characteristics of Hispanic and non-Hispanic
students). Then t-tests were used to determine
whether average raw scores for Hispanic and
non-Hispanic students showed statistically
significant differences and whether scores for
Hispanic students improved significantly over
time.

Differences in performance on the state assessment
by grade 10 Hispanic and non-Hispanic students

In each study year the average scale score of His-
panic students on the MCAS English language arts
test was lower than that of non-Hispanic students
by a statistically significant amount (figure 1 and
table 1). However, the average scale scores in Eng-
lish language arts for Hispanic students improved
significantly between 2002/03 and 2005/06, by 12
points (from 222 to 234). Between 2002/03 and
2004/05 non-Hispanic students’ scale scores also

improved significantly, by 4 points (from 242 to
246), but their scale scores then remained constant
until 2005/06.

Similarly, in each study year the average scale
score for Hispanic students on the MCAS math-
ematics test was lower than that for non-Hispanic
students by a statistically significant amount
(figure 2 and table 2). However, between 2002/03
and 2005/06 the average scale scores in mathemat-
ics for both Hispanic and non-Hispanic students
increased significantly. The average scale score for
Hispanic students rose 10 points, while that for
non-Hispanic students rose 8 points.

The changes in MCAS test performance gaps
between Hispanic and non-Hispanic students

are shown in figure 3. The gap for English lan-
guage arts was 20 points in 2002/03, 22 points in
2003/04, 20 points in 2004/05, and 12 points in
2005/06. The gap for mathematics was 20 points
in 2002/03, 2003/04, and 2004/05, and 18 points
in 2005/06. The declines in both performance gaps
between 2003/04 and 2005/06 are attributable to

FIGURE 1

Average scale scores on the Massachusetts
Comprehensive Assessment System English
language arts for grade 10 Hispanic and non-
Hispanic students in Massachusetts, 2002/03-
2005/06

Average scale score

280

260

240

220

200

W Hispanic students
Non-Hispanic students

246 246 246
242

234
226
222 zzI I I

2002/03 2003/04 2004/05 2005/06

Source: Authors’ analysis based on data from Massachusetts Elementary
and Secondary Education Department, Office of Strategic Planning,
Research and Evaluation 2007.



4 ANALYZING PERFORMANCE BY HISPANIC HIGH SCHOOL STUDENTS ON THE MASSACHUSETTS STATE ASSESSMENT

BOX 2
Methods

The study used two types of data:

«  Background and MCAS perfor-
mance data on grade 10 Hispanic
students in Massachusetts for
2002/03-2005/06, provided by
the Massachusetts Department
of Elementary and Secondary
Education, Office of Strategic
Planning, Research, and Evalua-
tion (2007).

o Publicly available data on all
high schools in Massachusetts
for 2002/03-2005/06, accessed
through the Massachusetts
Department of Elementary and
Secondary Education web site
(Massachusetts Department of
Elementary and Secondary Edu-
cation 2007b) and the U.S. De-
partment of Education, National
Center for Education Statistics
(2006) Common Core of Data.

yearly increases in Hispanic student scale scores
(see figures 1 and 2)—with the increases being

(Special education schools and
their students were not included
in the analyses.)

A large share of data was removed
from the study, mainly because of
missing student- or school-level data
(see appendix C for details). Compar-
isons of included and removed cases
for each student- and school-level
variable revealed that the removal
of so much data might have biased
the findings, since removed students
appeared to have lower achievement
than included students.

Descriptive analyses compared the
performance of grade 10 Hispanic stu-
dents on the English language arts and
mathematics MCAS tests with that of
grade 10 non-Hispanic students. T-
tests were used to determine whether
the two groups’ scores differed signifi-
cantly on each subject in each school
year and whether significant improve-
ments occurred over time. To examine
associations between student- and

greater for the English language arts test (see

figure 1).

AMONG GRADE 10 HISPANIC STUDENTS,
WHICH STUDENT- AND SCHOOL-LEVEL
CHARACTERISTICS WERE ASSOCIATED
WITH PERFORMANCE ON THE STATE
ASSESSMENT OVER 2002/03-2005/06?

To answer the second research question, multilevel .
regression modeling was used to analyze statistical

relationships between student- and school-level

variables and Hispanic students’ MCAS test scores.

Such relationships are termed statistically signifi-

cant when the regression coeflicient associated

school-level characteristics and
Hispanic student MCAS performance,
multilevel regression modeling was
used for the population of students
self-reporting as Hispanic.

This study did not follow any student
cohort over time. Therefore, it makes
no claims about whether differences
in cohort characteristics are associ-
ated with student performance over
time. In the multilevel regression
modeling, the regression coefficient
for a given variable in the model as-
sumes that all other variables are held
constant—so although previous re-
search might have found an associa-
tion between the given variable and
student test performance, this study
might not find that association to be
significant after accounting for other
variables (see appendix A for review
of previous literature). Results of the
multilevel regressions are provided
as standard deviation differences for
each variable and as absolute changes
in raw score points for each variable.

with a variable is statistically significantly differ-
ent from zero.

Overview of findings

For each year from 2002/03 through 2005/06

multilevel regression modeling revealed statisti-
cally significant associations between several
student-level variables and MCAS test scores
(see box 3 for a summary of student-level
characteristics):

Female Hispanic students scored significantly
higher on the English language arts test than
did male Hispanic students. Male Hispanic
students scored significantly higher on the
mathematics test than did female Hispanic
students.
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BOX 3 for 2002/03-2005/06 are in appen- (16.8 percent) and non-Hispanic

Characteristics of grade dix D.) (14.0 percent) student populations.

10 Hispanic and grade 10

non-Hispanic students in There were several similarities be- »  More than 90 percent of students

Massachusetts in 2005/06 tween the Hispanic and non-Hispanic in each group were born in the

students in 2005/06: United States.

In 2005/06 there were 7,394 grade

10 Hispanic students in Massachu- ~ «  Each group was about evenly There were also notable differences in

setts (see table), or 10.6 percent of split between male and female characteristics between Hispanic and

the state’s 10th graders, up from 9.0 students. non-Hispanic students:

percent in 2002/03. (Characteristics

of grade 10 Hispanic and non- o Special education students made » Among Hispanic students, 67.6

Hispanic students in Massachusetts up similar shares of the Hispanic percent were from low-income
(CONTINUED)

Characteristics of grade 10 Hispanic and non-Hispanic students in Massachusetts, 2005/06

Hispanic students (N = 7,394) Non-Hispanic students (N = 62,139)
Student characteristic Percent Number Percent Number
Gender
Female 50.6 3,738 49.8 30,973
Male 494 3,656 50.2 31,166
Socioeconomic status
Low income 67.6 4,997 18.3 11,341
Not low income 324 2,397 81.7 50,798
Special education status
Special education 16.8 1,244 14.0 8,681
Not special education 83.2 6,150 86.0 53,458
English proficiency status
English proficient 78.3 5,787 97.9 60,571
Limited English proficient 8.0 1,015 1.5 928
Former limited English proficient® 8.0 592 1.0 640
First language
English 40.7 3,008 92.5 57,497
Portuguese 29 218 1.1 689
Spanish 554 4,009 0.2 119
Other languages 0.9 69 6.2 3,834
Country of origin
Brazil 0.5 40 0.1 70
Caribbean country 2.2 164 0.2 126
Central American country or Mexico 2.2 166 0.0 5
South American country other than Brazil 0.9 70 0.0 2
United States 939 6,940 98.5 61,197
Other countries 0.2 14 1.2 739

a. Students newly categorized as English proficient during the previous two years.

Source: Authors’ analysis based on data from Massachusetts Elementary and Secondary Education Department, Office of Strategic Planning, Research, and
Evaluation (2007).
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BOX 3 (CONTINUED)
Characteristics of grade 10 Hispanic and grade 10 non-Hispanic students in Massachusetts in 2005/06

households. Among non- and 8.0 percent were limited Spanish, and 40.7 percent Eng-
Hispanic students 18.3 per- English proficient. Among non- lish, as their first language.
cent were from low-income Hispanic students, 97.9 percent Among non-Hispanic stu-
households. were English proficient. dents, 92.5 percent reported
speaking English as their first
« Among Hispanic students, 78.3 « Among Hispanic students, language.
percent were English proficient 55.4 percent reported speaking
TABLE 1

Scores on the Massachusetts Comprehensive Assessment System English language arts test for grade 10
Hispanic and non-Hispanic students, 2002/03-2005/06

Statistic 2002/03 2003/04 2004/05 2005/06
Hispanic students

Number of observations 5,917 5,956 6,648 7,394
Average raw score 4217 44.28 44.21 46.59
Standard deviation of raw scores 13.84 13.15 13.32 11.54
Converted scale score 222 224 226 234
Non-Hispanic students

Number of observations 59,736 60,498 62,452 62,139
Average raw score 53.45 54.83 54.50 54.82
Standard deviation of raw scores 10.55 9.94 10.19 8.90
Converted scale score 242 246 246 246
t-test using raw scores

Value 76.06%** 75.59%** 75.74%%* 72.54%%*
Degrees of freedom 65,641 66,452 69,098 69,531
Hispanic students t(13,309) = 20.09***

Non-Hispanic students t(121,863) = 24.43%**

*** Significant at the 0.1 percent level.

Source: Authors’ analysis based on data from Massachusetts Elementary and Secondary Education Department, Office of Strategic Planning, Research, and
Evaluation (2007).

o Hispanic students who were from low-income o Hispanic students from Caribbean coun-
households, in special education, or limited tries, Central America, and Mexico scored
English proficient or formerly limited English significantly lower on the English language
proficient—categorized as English proficient in arts test than did U.S.-born Hispanic
the previous two years—scored significantly students.
lower on both the English language arts and
mathematics tests than did students without o Hispanic students from South American
those characteristics. (These associations mirror countries other than Brazil scored signifi-
those typically reported in research on aca- cantly higher on the mathematics test than

demic achievement for all racial/ethnic groups.) did U.S.-born Hispanic students.
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FIGURE 2 FIGURE 3

Average scale scores on the Massachusetts Differences in average scale scores on the
Comprehensive Assessment System mathematics Massachusetts Comprehensive Assessment
test for grade 10 Hispanic and non-Hispanic System English language arts and mathematics
students in Massachusetts, 2002/03-2005/06 tests for grade 10 Hispanic and non-Hispanic

students, 2002/03-2005/06

Average scale score . .
Difference in scale scores

280 | M Hispanic students
Non-Hispanic students 30
260
246 248 20 20 Mathematics
242
240
232
226 228 English language arts
222 10
220
200
2002/03 2003/04 2004/05 2005/06 0
2002/03 2003/04 2004/05 2005/06
Source: Authors’ analysis based on data from Massachusetts Elementary Source: Authors’ analysis based on data from Massachusetts Elementary
and Secondary Education Department, Office of Strategic Planning, and Secondary Education Department, Office of Strategic Planning,
Research, and Evaluation (2007). Research, and Evaluation (2007).
TABLE 2

Scores on the Massachusetts Comprehensive Assessment System mathematics test for grade 10 Hispanic
and non-Hispanic students, 2002/03-2005/06

Statistic 2002/03 2003/04 2004/05 2005/06
Hispanic students

Number of observations 5,917 5,956 6,648 7,394
Average raw score 21.99 27.74 26.03 29.20
Standard deviation of raw scores 12.30 13.69 13.67 13.57
Converted scale score 222 226 228 232
Non-Hispanic students

Number of observations 59,736 60,498 62,452 62,139
Average raw score 33.49 39.84 38.70 40.41
Standard deviation of raw scores 13.48 13.60 14.16 13.16
Converted scale score 242 246 248 250
t-test using raw scores

Value 63.04%** 64.48%** 49.58%** 59.04%**
Degrees of freedom 65,641 66,452 69,098 69,531
Hispanic students t(13,309) = 31.72%**

Non-Hispanic students t(121,863) = 90.75%**

*** Significant at the 0.1 percent level.

Source: Authors’ analysis based on data from Massachusetts Elementary and Secondary Education Department, Office of Strategic Planning, Research, and
Evaluation (2007).
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BOX 4
Characteristics of Massachusetts
schools with grade 10 Hispanic
students

From 2002/03 through 2005/06

the percentage of the total grade 10
school population in Massachusetts
self-reporting as Hispanic increased
from 10.3 percent to 11.8 percent (see

table).

In schools with Hispanic students the
average share of low-income students
increased by 4.6 percentage points—
from 23.0 percent to 27.6 percent—
over the same period.

In each year more than 50 percent of
schools with Hispanic students were
in suburban locales.

Characteristics of Massachusetts high schools, 2002/03-2005/06

School characteristic 2002/03 2003/04 2004/05 2005/06

Number of observations 277 296 306 317
Percentage of Hispanic students 10.3 10.9 1.1 11.8
Percentage of low-income students 23.0 26.4 26.7 27.6
Percentage of students in special education — 174 16.7 171
Percentage of limited English

proficient students 3.5 3.6 3.0 3.1
Attendance rate (percent) 91.7 91.3 91.7 92.0
Dropout rate (percent) 4.5 5.1 5.6 49
Student-teacher ratio — 13.4 13.8 13.2
School size (number of students) 967 943 948 938
Locale

Percentage of rural schools 17.3 17.6 16.7 18.6
Percentage of suburban schools 55.2 53.7 55.6 52.7
Percentage of urban schools 274 28.7 27.8 28.7

— is not available.

Note: Except in the locale category, percentages are averages for the characteristic in a given school
and year (each school is given equal weight in the calculation). For definitions of the variables used in
the analyses see appendix B.

Source: Authors’ analysis based on data from Massachusetts Elementary and Secondary Education
Department, Office of Strategic Planning, Research, and Evaluation (2007) and U.S. Department of
Education, National Center for Education Statistics (2006).

For each year from 2002/03 through 2005/06 a
statistically significant association was found
between MCAS test performance and only one
school-level variable (see box 4 for a summary of
school-level characteristics):

»  Hispanic students in schools with higher at-
tendance rates scored significantly higher on
both the English language arts and math-
ematics tests than did Hispanic students in
schools with lower attendance rates, all other
variables held constant.

Multilevel regression modeling results

The multilevel regression models predicted raw
scores for grade 10 Hispanic students on the MCAS
English language arts and mathematics tests for
each year from 2002/03 through 2005/06, using
student-level characteristics (such as gender) and
school-level characteristics (such as locale). The raw
scores were standardized around the minimum

raw scores needed to achieve proficiency on each
year’s tests (see appendix B for details).

Results of the multilevel regressions are provided in
two formats: as standard deviation differences for
each variable and as absolute changes in raw score
points for each variable. Readers with a less techni-
cal understanding of statistics may find the absolute
changes in raw score points easier to understand.

The student- and school-level characteristics in-
cluded in the models as independent variables are
shown in table 3.

Two models were created for each year and subject:
model 1 contained only student-level variables,
and model 2 contained both student- and school-
level variables. All results and interpretations pre-
sented in the body of this report are from model

2. (Results from both models are reported in full
in appendix E.) (See next section of the report for
some limitations of these analyses.)
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TABLE 3
Independent variables used for multilevel regression modeling

Variable Explanation of coding?

Student-level variables

Gender

0 =male; 1 =female

From low-income household

0 = not from a low-income household; 1 = from a low-income household

In special education

0 = not in special education; 1 = in special education

Limited English proficient®

0 = not limited English proficient; 1 = limited English proficient

Former limited English proficient®

0 = not former limited English proficient; 1 = former limited English proficient

First language Portuguese®

0 = first language not Portuguese; 1 = first language Portuguese

First language Spanish®

0 = first language not Spanish; 1 = first language Spanish

First language other¢

0 =first language not other; 1 =first language other

Immigrant from Brazil®

0 = not from Brazil; T = immigrant from Brazil

Immigrant from Caribbean country®

0 = not from Caribbean country; 1 = immigrant from Caribbean country

Immigrant from Central
American country or Mexico®

0 = not from Central American country or Mexico;
1 =immigrant from Central American country or Mexico

Immigrant from South American
country other than Brazil?

0 = not from other South American country;
1 =immigrant from other South American country

Immigrant from other country?
School-level variables

Percentage of Hispanic students

0 = not from other country; 1 = immigrant from other country

Continuous, centered around the average percentage of Hispanics across all schools in
sample (unit of change = 10 percent)

Percentage of students from
low-income households

Continuous, centered around the average percentage of students from low-income
households across all schools in sample (unit of change = 10 percent)

Percentage of students
in special education

Continuous, centered around the average percentage of students in special education
across all schools in sample (unit of change = 10 percent)

Percentage of limited English
proficient students

Continuous, centered around the average percentage of limited English proficient
students across all schools in sample (unit of change = 10 percent)

Attendance rate

Continuous, centered around the average attendance rate across all schools in sample
(unit of change = 1 percent)

Dropout rate

Continuous, centered around the average dropout rate across all schools in sample (unit
of change = 1 percent)

Student-teacher ratio

Continuous, centered around the average student-teacher ratio across all schools in
sample (unit of change = 1 student per teacher)

School size

Continuous, centered around the average school size across all schools in sample (unit of
change = 100 students)

Rural locale®

0 = not rural school; 1 =rural school

Urban locale®

0 = not urban school; 1 = urban school

a. All variables are discrete, with values of either 0 or 1, except when identified as continuous.
b. Reference group is not “limited English proficient” or “former limited English proficient.”

c. Reference group is “first language English.”

d. Reference group is “U.S.-born.”

e. Reference group is “suburban locale.”

Source: Authors’ analysis based on data from Massachusetts Elementary and Secondary Education Department, Office of Strategic Planning, Research, and
Evaluation (2007).

9
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TABLE 4

Regression results for multilevel modeling of associations between student- and school-level variables and
standardized performance on Massachusetts Comprehensive Assessment System English language arts test,
2002/03-2005/06

Statistic and variable 2002/03 2003/04 2004/05 2005/06
Minimum raw score to achieve proficiency 52 53 52 51
Standard deviation of raw scores 9.86 9.63 9.85 10.33
Intercept -0.509** -0.337** -0.309** -0.046
(0.091) (0.080) (0.069) (0.059)
Student-level variables
Gender 0.184%* 0.113 ** 0.177%* 0.182%*
(0.030) (0.029) (0.027) (0.020)
From low-income household -0.227** -0.136%* -0.204** -0.146**
(0.035) (0.033) (0.032) (0.023)
In special education -1.029** -1.200%* —-0.993** —-0.992%*
(0.043) (0.042) (0.037) (0.027)
Limited English proficient -0.998** -1.294** -1.311%* -1.212%*
(0.057) (0.049) (0.047) (0.036)
Former limited English proficient -0.415%* -0.491** -0.482** -0.263**
(0.060) (0.050) (0.048) (0.040)
First language Portuguese -0.227 0.106 0.176 0.142**
(0.122) (0.124) (0.099) (0.070)
First language Spanish -0.080** 0.040 -0.013 -0.054%*
(0.040) (0.039) (0.035) (0.025)
First language other 0.217 0.027 0.103 -0.012
(0.192) (0.214) (0.181) (0.110)
Immigrant from Brazil -0.289 0.002 -0.162 -0.193
(0.179) (0.173) (0.167) (0.149)
Immigrant from Caribbean country -0.790%* -0.398** -0.357** -0.554%*
(0.091) (0.090) (0.093) (0.073)
Immigrant from Central American country or Mexico -0.894** -0.592%* -0.581** —-0.355**
(0.102) (0.096) (0.100) (0.074)
Immigrant from South American country other than Brazil -0.165 0.076 0.271** 0.299**
(0.113) (0.127) (0.129) (0.105)
Immigrant from other country -0.725%* -0.743** -0.363 -0.394
(0.352) (0.372) (0.423) (0.238)
School-level variables
Percentage of Hispanic students —-0.121** -0.095%* -0.017 -0.031
(0.028) (0.030) (0.026) (0.023)
Percentage of students from low-income households 0.024 0.022 -0.026 —-0.042**
(0.027) (0.027) (0.023) (0.021)
Percentage of students in special education — -0.030 -0.100** -0.032
(0.031) (0.033) (0.027)
Percentage of limited English proficient students 0.196** 0.056 -0.020 0.025
(0.052) (0.047) (0.036) (0.036)
Attendance rate 0.053** 0.035** 0.050** 0.025%*
(0.010) (0.012) (0.009) (0.008)

(CONTINUED)
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TABLE 4 (CONTINUED)

Regression results for multilevel modeling of associations between student- and school-level variables and
standardized performance on Massachusetts Comprehensive Assessment System English language arts test,
2002/03-2005/06
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Statistic and variable 2002/03 2003/04 2004/05 2005/06
Dropout rate -0.005 -0.011 -0.009 -0.010%*
(0.006) (0.009) (0.005) (0.005)
Student-teacher ratio — 0.026** -0.002 -0.001
(0.011) (0.012) (0.006)
School size -0.005 -0.009 -0.004 -0.006
(0.005) (0.005) (0.004) (0.004)
Rural locale -0.151 0.084 -0.120 -0.131
(0.109) (0.101) (0.093) (0.075)
Urban locale -0.107 -0.026 0.076 0.098
(0.093) (0.096) (0.082) (0.072)
Percentage of variance explained by the model 30 32 37 39

— isnot available.
** Significant at the 5 percent level.
Note: Numbers in parentheses are standard errors.

Source: Authors’ analysis based on data from Massachusetts Elementary and Secondary Education Department, Office of Strategic Planning, Research, and
Evaluation (2007) and U.S. Department of Education, National Center for Education Statistics (2006).

TABLE 5

Regression results for multilevel modeling of associations between student- and school-level variables
and standardized performance on Massachusetts Comprehensive Assessment System mathematics test,
2002/03-2005/06

Statistic and variable 2002/03 2003/04 2004/05 2005/06
Minimum raw score to achieve proficiency 32 37 33 33
Standard deviation of raw scores 13.44 13.70 14.18 14.04
Intercept -0.326** -0.245%* -0.170%** 0.076
(0.085) (0.075) (0.067) (0.071)
Student-level variables
Gender -0.073** -0.061** -0.082%* -0.096**
(0.021) (0.022) (0.020) (0.019)
From low-income household -0.066** -0.080%** -0.117** -0.107**
(0.024) (0.026) (0.024) (0.022)
In special education -0.576** -0.714** -0.588** -0.681**
(0.030) (0.032) (0.028) (0.026)
Limited English proficient —-0.322** -0.587** -0.548** -0.621**
(0.035) (0.038) (0.035) (0.034)
Former limited English proficient -0.184** -0.232** -0.243%** -0.117**
(0.041) (0.039) (0.036) (0.038)
First language Portuguese -0.072 0.068 0.192** 0.182%*
(0.085) (0.097) (0.076) (0.066)
First language Spanish -0.016 -0.005 0.037 -0.025
(0.028) (0.030) (0.027) (0.024)

(CONTINUED)
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TABLE 5 (CONTINUED)

Regression coefficients for multilevel modeling of associations between student- and school-level variables
and standardized Massachusetts Comprehensive Assessment System mathematics test performance,
2002/03-2005/06

Statistic and variable 2002/03 2003/04 2004/05 2005/06
First language other 0.271%* 0.209 0.046 0.122
(0.132) (0.166) (0.137) (0.104)
Immigrant from Brazil 0.080 0.149 0.122 -0.128
(0.125) (0.135) (0.126) (0.147)
Immigrant from Caribbean country -0.198** 0.044 -0.118 -0.206**
(0.062) (0.069) (0.070) (0.069)
Immigrant from Central American country or Mexico -0.280** -0.123 -0.263** -0.317**
(0.070) (0.074) (0.075) (0.070)
Immigrant from South American country other than Brazil 0.191** 0.370%** 0.306%* 0.411**
(0.078) (0.098) (0.097) (0.099)
Immigrant from other country -0.136 -0.042 -0.709%* 0.177
(0.247) (0.287) (0.320) (0.225)
School-level variables
Percentage of Hispanic students -0.091** -0.073** -0.027 -0.011
(0.029) (0.028) (0.026) (0.028)
Percentage of students from low-income households 0.005 0.021 -0.021 -0.046
(0.026) (0.025) (0.022) (0.025)
Percentage of students in special education — 0.003 -0.079%* -0.005
(0.027) (0.030) (0.029)
Percentage of limited English proficient students 0.147%** 0.031 -0.006 0.020
(0.053) (0.042) (0.036) (0.042)
Attendance rate 0.032** 0.023** 0.039** 0.031**
(0.010) (0.011) (0.009) (0.009)
Dropout rate -0.001 -0.014 -0.004 -0.007
(0.006) (0.008) (0.004) (0.005)
Student-teacher ratio — 0.040** 0.014 -0.001
(0.010) (0.012) (0.007)
School size -0.004 -0.007 -0.009** -0.008
(0.005) (0.005) (0.004) (0.004)
Rural locale -0.033 -0.019 -0.043 -0.121
(0.096) (0.088) (0.084) (0.084)
Urban locale -0.071 -0.100 0.035 0.087
(0.093) (0.090) (0.081) (0.087)
Percentage of variance explained by the model 17 21 27 23

— is not available.
** Significant at the 5 percent level.
Note: Numbers in parentheses are standard errors.

Source: Authors’ analysis based on data from Massachusetts Elementary and Secondary Education Department, Office of Strategic Planning, Research, and
Evaluation (2007) and U.S. Department of Education, National Center for Education Statistics (2006).



WHICH CHARACTERISTICS WERE ASSOCIATED WITH PERFORMANCE OF HISPANIC STUDENTS ON THE ASSESSMENT? 13

variables, rural and
urban. For each such
variable the standard-

Model results presented as standard deviation dif-
ferences for each variable. Tables 4 and 5 present
the regression coefficients of model 2 for student-
and school-level variables (defined in table 3) ized regression coeflicient
on the MCAS tests in English language arts and gives the change in the
mathematics. standard deviation of raw

A female student’s
raw score on the MCAS
mathematics test for
2004/05 is predicted—
all other variables

being equal—to be

scores when the value for 1.16 points below her

The intercepts. Each intercept can be used to pre- that variable is changed

male counterpart’s

dict an estimated standardized raw score—on a
given MCAS test in a given year—for a student:

o Whose characteristics have a value of 0 for
all discrete variables. That is, he is male, not
from a low-income household, not in special
education, not limited English proficient, and
not formerly limited English proficient; his
first language is English; he is U.S.-born; and
he attends a suburban school.

o Who attends a school with average character-
istics for all schools included in the model—
that is, one with the average percentages of
students who are Hispanic, from low-income
households, in special education, and limited
English proficient; average attendance and
dropout rates; average student—teacher ratio;
and average school size.

The intercept estimates how many standard
deviations, or what proportion of a standard
deviation, a student with these characteristics
would score above or below the minimum raw
score needed to achieve proficiency. For example,
the minimum raw score to achieve proficiency for
the MCAS mathematics test in 2004/05 was 33.
The intercept for the same test and year is -0.170,
indicating that the student described would score,
on average, 0.170 standard deviations below

33. The standard deviation is 14.18 (see table 5).
Multiplying -0.170 by 14.18 yields -2.41. So, the
student’s raw score on the MCAS mathematics
test for 2004/05 is predicted to be 2.41 points
below 33, or 30.59 points.

The standardized regression coefficients for discrete
variables. Discrete variables consist of all student-
level variables in addition to the school locale

from 0 to 1 (for descrip-
tions of 0 and 1 for each
variable see table 3). For example, assume that for
a female student the values for all variables, except
gender (which changes from 0 to 1), match those
of the male student described earlier (the student
whose standardized raw score was estimated using
the intercept). For the MCAS mathematics test in
2004/05 the standardized regression coefficient for
gender is —0.082 (see table 5). Multiplying that by
the standard deviation, 14.18, yields -1.16. So, the
female student’s raw score on the MCAS math-
ematics test for 2004/05 is predicted—all other
variables being equal—to be 1.16 points below her
male counterpart’s 30.59 points, or 29.43 points.

The standardized regression coefficients for con-
tinuous variables. Continuous variables consist of
all school-level variables other than school locale
(see table 3). For each such variable the standard-
ized regression coeflicient gives the change in the
standard deviation of raw scores when the value

is one unit of change more than the average value
for that variable across all schools included in the
study (for units of change for continuous variables
see table 3). For example, the standardized regres-
sion coefficient for the percentage of Hispanics in a
school for the MCAS mathematics test in 2004/05
was —0.027, and the unit of change for this variable
is 10 percent. So, for a student in a school where
the percentage of Hispanic students is 10 percent-
age points higher than the average for schools in
the dataset, —0.027 is the change in the standard
deviation of the MCAS raw score above or below
the score for a student in a school with the average
percentage of Hispanic students (which is repre-
sented by the intercept, or the standard deviation
above or below the minimum raw score needed for
proficiency).



In 2002/03, 2003/04, and
2004/05 the reference
group of male Hispanic
students performed
significantly below the
minimum raw scores

required for proficiency
on the MCAS English
language arts and

mathematics tests
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Model results presented as absolute
changes in raw score points. The
following discussion gives results
from the analyses as absolute
changes in raw score points on a
given test in a given school year
rather than as coefficients indi-
cating standard deviation differ-
ences from minimum raw scores
needed to achieve proficiency (the
more technical format used in

tables 4 and 5). For example, for
the 2005/06 MCAS English language arts test the
standardized regression coefficient for gender is
0.182 (see table 4). Multiplying that by the stan-
dard deviation, 10.33, yields an absolute change of
1.88 raw score points. (When standardized regres-
sion coefficients are converted into changes in raw
score points, absolute raw score point differences
for mathematics are greater than those for English
language arts, given the same standardized regres-
sion coefficient. That difference reflects the greater
variability in student performance on the math-
ematics test.)

As a reminder, the reference group was defined by
the intercept for the multilevel regression models.
It consists of Hispanic students who are male, not
from low-income households, not in special educa-
tion, and not limited English proficient or former
limited English proficient; whose first language
was English; who are U.S.-born; and who attend
suburban schools at the average of all schools in-
cluded in the model for each school-level variable.

In 2002/03, 2003/04, and 2004/05 this reference
group performed significantly below the mini-
mum raw scores required for proficiency on the
MCAS English language arts and mathematics
tests (see the intercept rows in tables 4 and 5). In
contrast, the reference group’s MCAS test scores
in 2005/06 showed no statistically significant dif-
ference from the minimum raw scores required
for proficiency. Because a different student cohort
was studied for each school year, it is unknown
whether the change in 2005/06 resulted from
changed conditions—for example, in teaching—or

whether the 2005/06 grade 10 Hispanic student
cohort has consistently performed higher than
other Hispanic student cohorts.

Student-level variables. Model 2 found statistically
significant associations for all four years between
grade 10 Hispanic students’ raw scores and six
student-level variables: gender, socioeconomic
status, special education status, limited English
proficient status, former limited English proficient
status, and emigrated from Caribbean country,
Central American country, or Mexico. (See the
final section of the report for limitations of this
analysis.)

o Gender. On the English language arts test
female students were predicted to score 1.09
to 1.88 points higher than male students were.
On the mathematics test male students were
predicted to score 0.84 to 1.35 points higher
than female students were.

o Socioeconomic status. Students from low-
income households were predicted to score
1.31- 2.24 points lower on the English lan-
guage arts test and 0.89-1.66 points lower on
the mathematics test than students who were
not from low-income households.

o Special education status. Students who were
in special education were predicted to score
9.78-11.56 points lower on the English lan-
guage arts test and 7.74-9.78 points lower on
the mathematics test than students who were
not in special education.

o English proficiency status. Limited English
proficient students were predicted to score
9.84-12.91 points lower on the English
language arts test and 4.33-8.72 points lower
on the mathematics test than were English
proficient students. Former limited English
proficient students were predicted to score
2.72-4.75 points lower on the English lan-
guage arts test and 1.64-3.45 points lower
on the mathematics test than were English
proficient students.
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«  Country of origin. Students who had emi-
grated from a Central American country or
Mexico were predicted to score 3.67-8.81
points lower on the English language arts test
than were U.S.-born students. Students who
had emigrated from a Caribbean country were
predicted to score 3.52-7.79 points lower on
the English language arts test than were U.S.-
born students. Students who had emigrated
from a South American country other than
Brazil were predicted to score 2.57-5.77 points
higher on the mathematics test than were
U.S.-born students.

Statistically significant associations were found
for some years between two types of student-level
variables and students’ MCAS performance: first
language and country of origin.

o First language. Three statistically signifi-
cant associations for some years were found
between students’ first language and the
included students’ MCAS test scores.

«  For 2005/06 students whose first language
was Portuguese were predicted to score
1.47 points higher on the English lan-
guage arts test and 2.56 points higher on
the mathematics test than were students
whose first language was English. For
2004/05 students whose first language
was Portuguese were predicted to score
2.72 points higher than were students
whose first language was English.

+  Students whose first language was Span-
ish were predicted to score 0.79 point
lower on the English language arts test in
2002/03 and 0.51 point lower in 2005/06
than were students whose first language
was English.

«  For 2002/03 students whose first language
was not English, Portuguese, or Spanish
were predicted to score 3.64 points higher
on the mathematics test than were stu-
dents whose first language was English.

Country of origin. Four statistically signifi-
cant associations for some years were found
between students’ country of origin and the
included students’ MCAS test scores (see
tables 4 and 5 and B3 in appendix B).

o For2002/03, 2004/05, and 2005/06 stu-
dents who had emigrated from a Central
American country or Mexico were pre-
dicted to score 3.73-4.45 points lower on
the mathematics test than were U.S.-born
students.

o Students who had emigrated from a Ca-
ribbean country were predicted to score
2.66 points lower on the MCAS math-
ematics test in 2002/03 and 2.86 points
lower in 2005/06 than were U.S.-born
students.

+  Students who had emigrated from a South
American country other than Brazil were
predicted to score 2.67 points higher on
the MCAS English language arts test
in 2004/05 and 3.09 points higher in
2005/06 than were U.S.-born students.

«  Students who emigrated from a country
other than Mexico or countries in the
Caribbean, Central America, or South
America (including Brazil) (see table B3
in appendix B for other reported coun-
tries of origin in the “Other” category)
were predicted to score 7.15 points lower
on the English language arts test in
2002/03 and 7.16 points lower in 2003/04
than were U.S.-
born students.

Students whose associations were

country of found for some years
origin was in between two types

this category of student-level

were predicted variables and students’
to score 10.05 MCAS performance:
points lower on firstlanguage and

the mathematics country of origin

test in 2004/05

Statistically significant
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A statistically significant than were U.S.-born students. o Percentage of limited English proficient
T T e [ However, the number of students students. For 2002/03 for every 10 percentage
years was found between was small. point increase in the proportion of limited

English proficient students in a school over
the mean for all schools, grade 10 Hispanic
students were predicted to score 1.5-2.0
points higher on both MCAS tests.

school attendance
School-level variables. A statisti-

cally significant association for
all four years was found between

rate and Hispanic

students’ raw scores
on both MCAS tests

just one school-level variable and
Hispanic students’ raw scores on
both MCAS tests.

« Attendance rate. For every 1 percentage point
increase in a school’s average attendance rate
above the mean attendance rate of all schools,
Hispanic students were predicted to score
0.25-0.50 point higher on both MCAS tests.

A statistically significant association was found
for some years for seven additional school-level
variables:

o Percentage of Hispanic students. For 2002/03
and 2003/04 for every 10 percentage point in-
crease in the proportion of Hispanic students
in a school over the mean for all schools,
grade 10 Hispanic students in the school were
predicted to score about 1 point lower on the
English language arts test and about 1 point
lower on the mathematics test.

o Percentage of students from low-income house-
holds. For 2005/06 for every 10 percentage
point increase in the proportion of students
from low-income households in a school over
the mean for all schools, grade 10 Hispanic
students were predicted to score about 0.4 point
lower on the MCAS English language arts test.

o Percentage of students in special education.
This variable was not available for 2002/03.
For 2004/05 for every 10 percentage point
increase in the proportion of students in spe-
cial education in a school over the mean for
all schools, grade 10 Hispanic students were
predicted to score about 1 point lower on the
English language arts test and 0.8 point lower
on the mathematics test.

o Dropout rate. For 2005/06 for every 1 per-
centage point increase in a school’s dropout
rate over the mean for all schools, grade 10
Hispanic students were predicted to score
0.1 point lower on the English language arts
test.

o Student-teacher ratio. For 2003/04 every
increase of 1 student per teacher over the
average student-teacher ratio across schools
was associated with a 0.25 point increase in
English language arts test raw scores and a
0.55 point increase in mathematics test scores.

o School size. For 2004/05 for every 100 student
increase in school size over the mean for all
schools, grade 10 Hispanic students were
predicted to score 0.13 points lower on the
mathematics test.

No statistically significant association was found
between a school’s locale—rural, suburban, or
urban—and included students’ raw scores on
either MCAS test (again, with all other variables
held constant).

For each school year the variables included in the
analyses explain a smaller proportion of the vari-
ability in grade 10 Hispanic students’ mathemat-

ics test scores than in their English language arts
test scores (17-23 percent for mathematics, 30-39
percent for English language arts).

LIMITATIONS AND CONSIDERATIONS
FOR INTERPRETING RESULTS

The multilevel regression modeling results have
several limitations.
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The multilevel regression analysis describes
statistical associations rather than causal rela-
tionships. Every association that is found to be
statistically significant must be interpreted as
a relationship between an independent vari-
able and the dependent variable, with all other
variables in the model held constant. Such

an association can never prove that a given
student- or school-level characteristic caused a
particular change in Hispanic students’ MCAS
test scores.

The regression coefficient for a given variable
in the model assumes that all other variables
are held constant. So, although previous
research might have found an association
between a certain variable in the model (for
example, school locale) and student test
performance, this study might not find that
association to be significant after account-
ing for other variables in the model (such as
the percentage of students from low-income
households, which is highly correlated with
school locale).

The analyses here cannot indicate whether the
performance differences between Hispanic
and non-Hispanic students found in the de-
scriptive analysis (answering the first research
question) would remain if the analysis con-
trolled for student- and school-level variables.

A large number of significance tests were done
to examine associations, and about 5 percent
of the resulting estimates will have resulted
from chance alone. No statistical adjustments
were made to account for this.

Sample sizes for some of the variables were
small. Country of origin is one example: just
40 Hispanic students reported being born in
Brazil (see box 3). Such small sample sizes
may have limited the power to detect some
associations.

The large share of data excluded from the
analyses—most of it missing data—might

have biased the find-
ings, since excluded
students appear to
have lower achieve-

The multilevel

regression analysis

ment than included

students. Obtaining
full data on every
student and school would allow for more
precise analysis.

This study did not follow student cohorts over
time, so it makes no claims about whether dif-
ferences in cohort characteristics are associ-
ated with student performance over time. Re-
lationships between student- and school-level
characteristics and Hispanic students’ MCAS
test scores might not be consistent across
school years. And associations identified in
this report pertain only to grade 10 Hispanic
students—not to Hispanic students in other
grades. Thus, if a positive association between
a given student- or school-level characteristic
and test scores is consistent for grade 10 His-
panic students across school years, a negative
association (or no association) might be found
for Hispanic students in another grade across
the same years.

The variables considered in this report were
collected by the Massachusetts Department of
Elementary and Secondary Education and do
not represent all the characteristics that might
explain differences in Hispanic students’
academic achievement patterns (Hess 2000).
Other characteristics have been shown to play
arole in those patterns: the number of genera-
tions that have elapsed since members of a
student’s family arrived in the United States
(Kao and Tienda 1995), the involvement of
parents in a student’s education (Hong and Ho
2005), and the expectations of parents for the
student’s education (Yan and Lin 2005). Mea-
sures of these characteristics were not avail-
able. Furthermore, all student- and school-
level characteristics are interwoven with each
student’s unique abilities, behaviors, and
personality (Hess 2000)—characteristics that

describes statistical
associations rather than
causal relationships
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To clarify the finding
student- and school-
level characteristics
accounted for more

variability in English

language arts test scores

than in mathematics
test scores, studies

could look at subsets of
MCAS mathematics test
items that require more
language-based skills

this study did not consider. Including such
measures in the analyses might have strength-
ened the models and accounted for a greater
proportion of the variance in the scores of
Hispanic students for each school year.

Changes in policies and practices in Mas-
sachusetts schools and districts between
2002/03 and 2005/06 might have affected
Hispanic students’ test scores. Researchers
are aware of one such change: a modification
in federal guidelines for including limited
English proficient students in MCAS tests.
Before February 2004 limited English profi-
cient students who had been enrolled in U.S.
schools for fewer than three years were not
required to take the MCAS tests. After that, all
limited English proficient students—no mat-
ter how many years they had been enrolled in
U.S. schools—were required to take the math-
ematics test. Also, the modified guidelines
made the English language arts test optional
for limited English proficient students in their
first year of school enrollment but a require-
ment thereafter. The implications of these
policy changes were not considered for this
study, though they might be associated with
MCAS test performance of limited English
proficient students. (For revised requirements
for participation by limited English proficient
students in state-mandated assessments see
Massachusetts Department of Elementary and
Secondary Education 2004b.)

that
ISSUES FOR FURTHER

RESEARCH

Future research could fruitfully
explore several areas. First, an
analysis similar to this study
could be done with non-Hispanic
students, contextualizing the
multilevel modeling findings for
Hispanic as well as non-Hispanic
students. The non-Hispanic
subgroup could be broken down

further by racial/ethnic subgroup to mirror how
subgroups of students are analyzed under the
federal No Child Left Behind Act of 2001.

To clarify the finding that student- and school-
level characteristics accounted for more variability
in English language arts test scores than in math-
ematics test scores, studies could look at subsets of
MCAS mathematics test items that require more
language-based skills. For example, might the
student- and school-level characteristics included
in this project explain more variance in grade

10 Hispanic students’ performance on language-
based items (such as word problems) than on other
items (such as calculation)?

Studies could examine whether demographic
changes in the grade 10 Hispanic student popu-
lation are associated with changes in academic
achievement over time. For example, in this study
the proportion of Hispanic limited English pro-
ficient students in the grade 10 Hispanic student
population fell nearly 10 percent from 2002/03 to
2005/06. So, a study might ask—after controlling
for other demographic, student-level, and school-
level variables—whether the decrease in the
proportion of limited English proficient students
among grade 10 Hispanic students is related to
increases in the grade 10 Hispanic students’ MCAS
test scores during the same period.

To clarify the finding of a statistically significant
association between school attendance rates and
grade 10 Hispanic students” MCAS test scores,
studies might ask how schools with large percent-
ages of Hispanic students and high attendance
rates maintain those rates. Also, because various
student, parent, school, and community factors
may influence school attendance rates (Lamdin
1996; Roby 2004), studies could examine the
relationships between attendance rates and factors
such as parent involvement, student engagement,
and school leadership.

This study suggests that further research on
the relationships between certain student- and
school-level characteristics—such as country
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of origin, first language, and the percentages of course-taking patterns, schooling experiences,
Hispanic students and limited English proficient and parent involvement. Although data on these
students in a school—and Hispanic students’ additional variables are not currently collected
MCAS test scores could be useful. Research- by the Massachusetts Department of Elemen-
ers could account for more variance by add- tary and Secondary Education, data could be
ing variables, such as age, years enrolled in a collected through surveys and other qualitative

Massachusetts school, immigrant generation, methods.
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APPENDIX A
RESEARCH ON HISPANIC STUDENTS’
ACADEMIC ACHIEVEMENT

Hispanic or Latino students are students who
identify themselves as Hispanic. The definition

of Hispanic used by the Massachusetts Depart-
ment of Elementary and Secondary Education is
the same as that used by the U.S. government: “a
person of Cuban, Mexican, Puerto Rican, South
or Central American, or other Spanish culture or
origin, regardless of race” (Executive Office of the
President of the United States 1997).! Hispanic stu-
dents have a wide range of language proficiencies:
they can be monolingual in English, have varying
degrees of bilingualism, or have limited English
proficiency. They also have a range of other char-
acteristics, varying in their country of origin, first
language, number of years and generations in the
United States, socioeconomic status, and previous
schooling. A Hispanic student’s family may have
come to the United States from a country that is
not Spanish-speaking.

In recent years the proportion of public high
school students who are Hispanic has risen.
Hispanic students were 20 percent of public school
students nationwide in 